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A graph G is hamiltonian-connected from a vertex v (hc from v) if there exists 
av- u hamiltonian path for all u in G - {v}. In [ 11, Chartrand and Nordhaus 
proved that if a graph of order p is hamiltonian-connected from a vertex then the 
number of edges in G is at least [(Sp - 1)/4] (where [ ] denotes the least integer 
function). Chartrand and Nordhaus gave examples of graphs with p vertices 
which are hc from v and contain approximately 3p/2 edges; Hendry [2] produced 
examples with approximately 7p/5 edges. 
In this note we present a collection of graphs of arbitrarily large order, 
each hamiltonian-connected from a vertex, which have p vertices and exactly 
](5p - 1)/4] edges. Since the Chartrand-Nordhaus result relies only on “local 
analysis” of graphs hc from v (essentially, no vertex can have two neighbors in 
G - {v} both of degree two), it is perhaps urprising that their lower bound is sharp. 
Fig. 1. 
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Fig. 2. 
Consider the graph G, cont&r;ing 8n + 2 (n = 1, 2, . . .) vertices labeled 
Vl, 'u2, l l l Y %a+% The edges of G, are 
VlV4, 
ViVi+lP i = 1,2, . . . ,8n + 1, 
v2%n +2, 
v4i-1v4i+4~ i = 1,2, . . . ,2n - 1, 
v3v8,-1* 
It is easily seen that C, contains 1On + 3 edges. These graphs (shown in Fig. 1 for 
n = 2 and in Fig. 2 for n = 3) are hamiltonian-connected from v1 and exactly meet 
the bound derived by Chartrand and Nordhaus. 
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